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© A detonator. 


© A detonator 10 includes an elongate tubular 
member 12 which defines a longitudinally extending 
passage 14. At least one base charge (16 and 20) is 
located in the passage 14. A primary charge 18 is 
located in the passage 14 such that, upon initiation 
of the primary charge 18, a shock front generated by 
-.the primary charge 18 is propagated by the base 
2r charges 16. 18 in a plurality of directions. The base 
charge may be provided with an axial bore through 
which the flame front from the detonator initiator 
qq passes before detonating the primary charge. 
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A DETONATOR 


According to the invention there is provided a 
detonator which includes 

an elongate tubular member which defines a lon- 
gitudinally extending passage; 
at least one base charge located in the passage; 
and 

a primary charge which is shaped and dimen- 
sioned and which is located in the passage in a 
position relative to the base charge such that, upon 
initiation of the primary charge, a shock front gen- 
erated by the primary charge is propagated by the 
base charge in a plurality of directions. 

The passage of the tubular member may be 
closed at a first end and open at a second end with 
an initiating means being received in the said open 
end for initiating the primary charge. The initiating 
means may comprise an end of a length of low 
energy fuse, such as that sold under the trade 
name "Nonel", a fuse head, or the like. Hereinafter, 
the term "fuse" is to be understood as meaning a 
length of low energy fuse, a fuse head, or some 
similar initiating device. 

In one embodiment of the invention, the deto- 
nator may comprise two base charges, a first base 
charge being located at the closed end of the 
passage and a second base charge being arranged 
intermediate the open end of the passage and the 
first base charge. 

The primary charge may be arranged between 
the first base charge and the second base charge, 
the second base charge having an axially extend- 
ing bore defined therein for permitting the passage 
of a flame front generated by the initiating means 
to the primary charge, at least a portion of the 
primary charge being in communication with the 
bore of the second base charge. 

The primary charge may comprise a disc-like 
element which is sandwiched between the first 
base charge and the second base charge. 

Instead, the primary charge may be shaped to 
control the directions in which the shock front prop- 
agates. Thus, the primary charge may be substan- 
tially conical ly shaped and may be received in a 
complementarity shaped recess in the first base 
charge. 

The detonator may include a protective device 
on the second base charge for inhibiting premature 
detonation of the second base charge by the pas- 
sage of the flame front 

The protectiv device may be of a plastics 
material and may be substantially funnel-shaped to 
direct or channel the flame front into the bore of 
the second base charge, the protectiv device be- 
ing mounted intermediate the open end of the 
passage and the second base charge. 


Instead, the protective device may comprise a 
cup having a portion extending into the bore of the 
second base charge to line the bore. 

In another embodiment of the invention, the 
5 detonator may include a single base charge having 
a blind axially extending bore defined therein with 
the primary charge being located at the blind end 
of the bore. 

A protective device may be mounted on the 

io base charge for inhibiting premature detonation of 
the base charge by the passage of the flame front 
generated by the initiating means. 

The protective device may comprise a cup of a 
plastics material having a portion extending into the 

75 bore to line the bore, with the primary charge being 
located at the blind end of the bore in that portion 
of the protective device extending into the bore. 

In the case of each of the embodiments re- 
ferred to above, the detonator may include a delay 

20 element comprising a slug of a pyrotechnic ma- 
terial which is mounted in the passage intermediate 
the open end thereof and the. or each, base 
charge. The slug of pyrotechnic material may be 
axially aligned with the bore of the base charge, or 

25 the second base charge, as the case may be. The 
pyrotechnic material may be housed in a cylinder 
of a metal material, such as aluminium or lead 
tubing. 

The invention is now described by way of 
30 examples with reference to the accompanying dia- 
grammatic drawings. 
In the drawings, 
Figures 1 shows a sectional axial view of a 
detonator in accordance with a first embodiment of 
35 the invention; 

Figure 2 shows a sectional axial view of a 
detonator in accordance with a second embodi- 
ment of the invention; 

Figure 3 shows a sectional axial view of a 
40 detonator in accordance with a third embodiment of 
the invention; 

Figure 4 shows a sectional axial view of a 
detonator in accordance with a fourth embodiment 
of the invention; and 
45 Figure 5 shows a.secHonaJ axial view of a 

detonator in accordance with a fifth embodiment of 
the invention. 

Referring firstly to Figure 1, a detonator in 
so accordance with a first embodiment of the inven- 
tion is designated generally by the reference nu- 
meral 10. The detonator 10 com prises an elongate 
tubular member 12 which is closed at a first end 
12.1 and open at an opposed second end 12.2, the 
member 12 defining a central axial passage 14. 
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The detonator 10 comprises a first base charge 
16 located in the passage 14 at the closed end 
12.1 of th m mber 12. A primary charge 18 is 
located on the first base charge 16. 

A s cond base charge 20, is located on th 
primary charge 18 such that the primary charge is 
sandwiched between the base charges 16 and 20. 
The second base charge 20 has an axially extend- 
ing bore 22 defined therein. In this embodiment of 
the invention, the primary charge 18 is in the form 
of a disc-shaped element 

A fuse 24 is mounted at the open end 12.2 of 
the member 12 of the detonator 10. The fuse 24 is, 
conveniently, a fuse head or an end of a length of 
low energy fuse such as that sold under the trade 
name "Nonel". Hereinafter the term "fuse" is to be 
understood as comprising the end of a length of 
Nonel. a fuse head, or some similar initiating de- 
vice. 

In use, a flame front emitted by the fuse 24 
travels through the passage 14 of the member 12 
of the detonator 10 and through the bore 22 of the 
second base charge 20 to initiate the primary 
charge 18. The initiation of the primary charge 18 
generates a shock front which travels both through 
the first base charge 16 and the second base 
charge 20 so that the detonator 10 is operable in a 
bi-directional fashion. 

Referring now to Figure 2, a second embodi- 
ment of a detonator is shown, and is designated 
generally by the reference numeral 30. 

This detonator 30 comprises an elongate tubu- 
lar member 32 having a closed first end 32.1 and 
an open second end 32.2. The member 32 defines 
an axial passage 34, and a first base charge 36 is 
located in the passage 34 at the closed end 32.1 of 
the member 32. A primary charge 38 which is 
substantially conical or pyramidal in shape is lo- 
cated or housed in a complementarily shaped re- 
cess in the first base charge 36. A second base 
charge 40 is mounted on the primary charge 38. 
The second base charge 40 defines an axial bore 
42. The primary charge 38 is shaped to control the 
direction in which a shock front generated by the 
primary charge 38 propagates through the first 
base charge 36 and the second base charge 40. 
Instead, the primary charge 38 could be shaped for 
ease of manufacturing means. 

A fuse 44 is located at the open end 32.2 of 
the member 32. A delay element 46 is located 
between the second base charge 40 and the fuse 
44. The. delay element 46 comprises a cylindrical 
slug 48 of a pyrotechnic composition housed in a 
metal casing 50 of aluminium or lead. The slug 48 
is axially aligned with the bore 42 of the second 
bas charge 40. 

In use, a flame front gen rated by the fuse 44 
activates the pyrotechnic composition 48 of th 


delay element 46. After a predetermined period of 
time as governed by the delay element 46 the 
flam front travels through the bore 42 of the 
second base charge to initiate the primary charge 

s 38. Initiation of th primary charge 38 causes the 
generation of a shock front which is propagated 
through both the first base charge 36 and the 
second base charge 40 in a bi-directional manner. 
The shaping of the primary charge 38 further 

io serves to control the direction in which the shock 
fronts are propagated through the base charges 36 
and 40. 

Referring now to Figure 3, a third embodiment 
of a detonator in accordance with the invention is 

;5 illustrated, and is designated generally by the refer- 
ence numeral 60. 

Once again, the detonator 60 comprises an 
elongate tubular member 62 having a closed first 
end 62.1 and an open second end 62.2. The mem- 

20 ber 62 defines an axial passage 64. 

In this embodiment of the invention, a first 
base charge 66 is located at the closed end 62.1 of 
the member 62 of the detonator 60. A substantially 
axially shaped primary charge 68 is partially em- 

25 bedded in the first base charge 66, and a second 
base charge 70, is mounted on the first base 
charge 66. The second base charge 70 defines an 
axial bore 72 extending therethrough. The primary 
charge 68 is partially embedded in the first base 

30 charge 66 so that a surface of the primary charge 
68 is in communication with the bore 72 of the 
second base charge 70. A fuse 74 is located at the 
open end 62.2 of the member 62 of the detonator 
60. A protective device in the form of a cup 76 of a 

35 synthetic plastics material is mounted on the sec- 
ond base charge 70 intermediate the base charge 
70 and the fuse 74. The cup 76 has a substantially 
funnel shaped opening 78 extending therethrough 
for channelling a flame front generated by the fuse 

40 74 through the bore 72 to initiate the primary 
charge 68. 

The primary charge 68 is substantially conical 
or pyramidal in shape for controlling the direction 
in which a shock front generated thereby is propa- 

45 gated through the base charges 66 and 70. 

Once again, it will be appreciated that a shock 
front generated by the primary charge 68 on initi- 
ation thereof by the flame front from the fuse 74 
will cause the base charges 66 and 70 to propa- 

50 gate the shock fronts in a bi-directional manner. 

Referring now to Figure 4, a fourth embodi- 
ment of a detonator in accordance with the inven- 
tion is shown and is designated generally by the 
reference numeral 80. 

55 The detonator 80 comprises an elongate tubu- 
lar member 82 having a closed first end 82.1 and 
an open second end 82.2. The member 82 defines 
an axial passage 84 therein. A first base charge 86 
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is located in the passage 84 at the closed end 82.1 
of the tubular member 82. A primary charge 88 Is 
mounted on the first base charg 86, and a second 
base charge 90. Is mounted on the primary charge 
88. The base charge 90 defines an axial bore 92 
therein and a protective device in the form of a cup 
94 of a synthetic plastics material lines the bore 92 
of the second base charge 90. 

A fuse 96 is located at the open end 822 of 
the member 82 of the detonator 80. A delay ele- 
ment 98 which comprises a cylindrical slug 100 of 
a pyrotechnic composition, housed in a housing 
102 of a metal such as aluminium or lead, is 
located intermediate the second base charge 90 
and the fuse 96. The surface of the second base 
charge 90 closest to the fuse 96 is also protected 
by an outwardly extending flange 104 of the cup 
94. 

In use, a flame front generated by the fuse 96 
activates the pyrotechnic composition 100 of the 
delay element 98. After a predetermined period of 
time as governed by the delay element 98. the 
flame front travels through the bore 92 of the 
second base charge 90 to initiate the primary 
charge 88. Shock fronts generated by the primary 
charge 88 are propagated through the base 
charges 86 and 90 so that the detonator 80 op* 
erates in a bi-directional manner. 

As illustrated, the bore 92 and the cup 94 are 
tapered to focus the flame front on the primary 
charge 88. The cup 94 protects the second base 
charge 90 to inhibit premature initiation thereof by 
the passage of the flame front through the bore 92. 

Referring now to Figure 5. a fifth embodiment 
of a detonator in accordance with the invention is 
shown and is designated generally by the refer- 
ence numeral 110. The detonator 110 comprises 
an elongate tubular member 112 having a closed 
first end 1 12.1 and an open second end 112.2. The 
member 112 defines an axial passage 114. 

A base charge 116 is located in the passage 
114 at the closed end 112.1 of the member 112. 
The base charge 116 defines an axially extending 
blind bore 118. The bore 118 of the base charge 
1 16 is lined with a protective device in the form of 
a cup 120 of a plastics material. A quantity of a 
primary charge 112 is located in the cup 120 at the 
blind end of the bore 118. 

A fuse 124 is located at the open end 112.2 of 
the member 112 of the detonator 110. 

In use. a flame front generated by the fuse 124 
propagates through the bore 118 to initiate the 
primary charge 122. Initiation of the primary charge 
122 causes the generation of a shock front which is 
propagated through the base charg 116 in a bi- 
directional manner. Th bore 118 and the cup 120 
are tapered for focusing the flame front onto the 
primary charge 122. 


In the case of each embodiment, the base 
charge or charges, as the case may be, is of 
pentaerythritol tetranitrate (PETN) or some similar 
material. The primary charge, in each case, is of 
5 lead azide, lead styphnate, or some similar ma- 
terial. 

Further, it will be appreciated that in the case 
of all the embodiments described above, a delay 
element, as described with reference to Figures 2 

70 and 4. may or may not be provided depending on 
the application of the detonator. 

Hence, it is an advantage of the invention that 
a detonator is provided which ensures, due to the 
bidirectional manner in which it operates, a more 

75 effective detonation of an explosive charge with 
which the detonator is used than has heretofore 
been achieved using conventional detonators. 


20 Claims 

1. A detonator which includes 
an elongate tubular member (12, 32, 62, 82, 112) 
which defines a longitudinally extending passage 

25 (14,34, 64.84, 114); and 

at least one base charge (16, 20. 36, 40, 66, 70. 
86, 90, 116) located in the passage; characterised 
in that a primary charge (18, 38, 68. 88, 122) which 
is shaped and dimensioned and which is located in 

30 the passage in a position relative to the base 
charge such that, upon initiation of the primary 
charge, a shock front generated by the primary 
charge is propagated by the base charge in a 
plurality of directions. 

35 2. The detonator as claimed in Claim 1 charac- 
terised in that the passage (14, 34, 64, 84. 114) of 
the tubular member (12, 32. 62, 82. 112) is closed 
at a first end (12.2. 32.2, 62.2. 82.2, 112.2) and 
open at a second end (12.1. 32.1, 62.1. 82.1, 112.1) 

40 with an initiating means (24. 44. 74, 96, 124) being 
received in the said open end for initiating the 
primary charge. 

3. The detonator as claimed in Claim 2 charac- 
terised by having two base charges (16. 20. 36, 40. 

45 66. 70, 86, 90), a first base charge (18, 36. 66, 86) 
being located at the closed end (12.1, 32.1, 62.1, 
82.1) of the passage and a second base charge 
(20, 40, 70, 90) being arranged intermediate the 
open end (122, 322. 622, 822) of the passage 

50 and the first base charge. 

4. The detonator as claimed in Claim 3 charac- 
terised in that the second base charge (20. 40. 70, 
90) has an axially extending bore (22. 42, 72, 92) 
defined ther in for permitting the passage of a 

55 flame front generated by the initiating means to the 
primary charge (18. 38, 68, 88). at lease a portion 
of th primary charge being in communication with 
the bore of the second base charge. 
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5. The detonator as claimed in Claim 4 charac- 
terised in that the primary charge (18, 88) com- 
prises a disc-like lem nt which is sandwiched 
between the first base charge (16, 86) and the 
second base charge (20, 90). 5 

6. The detonator as claimed in Claim 4 charac- 
terised in that the primary charge (38, 68) is 
shaped to control the directions in which the shock 
front propagates. 

7. The detonator as claimed in Claim 6 charac- w 
terised in that the primary charge (38, 68) is sub- 
stantially conicaJly shaped and is received in a 
complemerttarily shaped recess in the first base 
charge (36, 66). 

8. The detonator as claimed in any one of is 
Claims 4 to 7 inclusive characterised in that a 
protective device (76, 94) is provided on the sec- 
ond base charge (70, 90) for inhibiting premature 
detonation of the second base charge by the pas- 
sage of the flame front. 20 

9. The detonator as claimed in Claim 1 or 
Claim 2 characterised in that it includes a single 
base charge (116) having a blind axially extending 
bore (118) defined therein with the primary charge 
(122) being located at the blind end of the bore. 25 

10. The detonator as claimed in Claim 11 
characterised in that a protective device (120) is 
mounted on the base charge (116) for inhibiting 
premature detonation of the base charge by the 
passage of a flame front generated by the initiating 30 
means (124). 
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